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WKH PLGJXW RI ILIWK LQVWDU ODUYDH 7DEOH   PJ
OLWUHï 2'3 FDXVHG D VWDWLVWLFDOO\ VLJQLILFDQW
DFWLYDWLRQ RI ZHDN DONDOLQH WU\SVLQHOLNH HQ]\PH
DQG FK\PRWU\SVLQOLNH HQ]\PH DFWLYLW\ DW 
KRXUV EXW JUDGXDOO\ EHFDPH DQ LQKLELWRU DW 
KRXUV 1R VWDWLVWLFDOO\ VLJQLILFDQW GLIIHUHQFHV LQ
DFWLYLWLHV RI JURVV SURWHDVH ZHUH REVHUYHG DV
FRPSDUHG WR WKH FRQWUROV P 7KH UHVXOWV
VXJJHVWHG WKDW 2'3 FRXOG UHJXODWH WKH SURWHLQ
GHJUDGDWLRQ LQ WKH PLGJXW DQG WKHUHE\ FDXVH
UHGXFHG QXWULHQW LQWDNH WKDW FRXOG LQKLELW ODUYDO
JURZWK 7KLV UHGXFHG HIILFLHQF\ RI XWLOL]DWLRQ RI
GLJHVWHG IRRG DQG SHUKDSV WKH VKRUWDJH RI
HVVHQWLDO DPLQR DFLGV PD\ OHDG WR LQFUHDVHG FRVWV
DVVRFLDWHG ZLWK JURZWK %RDUGZD\ HW DO 
7LPPLQV HW DO  7RRVHQGDQLQ DOVR HQKDQFHG
WKH ODUYDO SURWHDVH DFWLYLW\ DQG LWV HIIHFW JUDGXDOO\
GHFUHDVHG ZLWK WKH IHHGLQJ WLPH DV ZHOO +RZHYHU
LW GLG QRW FKDQJH WR LQKLELWLRQ RI WKH ODUYDO
SURWHDVHVDFWLYLW\
(IIHFW RQ ODUYDO PLGJXW DOSKD DP\ODVH
DFWLYLW\
7KH HIIHFW RI  PJ OLWUHï 2'3 RQ PLGJXW DOSKD
DP\ODVH DFWLYLW\ ZDV PHDVXUHG in vitro7 K H
SHUFHQW LQKLELWLRQ E\ 2'3 ZDV OLQHDU DQG
QHJDWLYHO\ UHODWHG WR WKH DPRXQW RI SURWHLQ 7DEOH

2'3 DOVR KDG VLJQLILFDQW HIIHFWV RQ DOSKD DP\ODVH
DFWLYLW\ RI P. separata ODUYDH in vivo $V VKRZQ LQ
)LJXUH  ZKHQ ILIWK LQVWDU ODUYDH ZHUH UHDUHG ZLWK
 PJ OLWUHï 2'3FRDWHG OHDYHV WKH DFWLYLW\ RI
DOSKD DP\ODVH ZDV LQKLELWHG DW  KRXUV EXW E\
 KRXUV ZDV DFWLYDWHG DERXW WZR WLPHV FRPSDUHG
WR WKH FRQWURO $FWLYDWLRQ ZDV JUDGXDOO\ GHFUHDVHG
ZLWK IHHGLQJ WLPH XQWLO WKH LQKLELWLRQ ZDV UHVWRUHG
DW  KRXUV $W WKH KLJKHU GRVH RI  PJ OLWUHï
2'3 DOSKD DP\ODVH DFWLYLW\ ZDV PRUH VORZO\
DFWLYDWHG 7KHVH UHVXOWV VXJJHVW WKDW WKH HIIHFW RI
2'3 RQ DOSKD DP\ODVH ZDV GHSHQGHQW RQ GUXJ
GRVH 7KH UHGXFWLRQ RI WKH DFWLYLW\ RI DOSKD
DP\ODVH DFWLYLW\ LQ WKH PLGJXW ZRXOG EH H[SHFWHG
WR KDYH VHYHUH FRQVHTXHQFHV RQ FDUERK\GUDWH
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH )LJXUH$FWLYLW\ in vivo RIGLJHVWLYHDOSKDDP\ODVHRIILIWKLQVWDU P. separata ODUYDHFRQWLQXRXVO\UHDUHGZLWK
2'3FRDWHGPDL]HOHDYHV
DVVLPLODWLRQ DQG WKH HIILFLHQF\ RI IRRG GLJHVWLRQ
E\ODUYDH
,Q VXPPDU\ R[DGLD]RO\O +S\ULGD]LQRQH D
SRWHQW HIIHFWLYH ,*5 UHJXODWHG WKH SURFHVV RI
JURZWK RI P. separata ODUYDH 7KH PRGH RI DFWLRQ
PLJKW KDYH FRPSUHKHQVLYH HIIHFWV RQ WKH UDWH RI
JURZWK RI LQVHFW SRSXODWLRQV 7KH DQWLIHHGLQJ
HIIHFW RI R[DGLD]RO\O +S\ULGD]LQRQH PLJKW EH
DWWULEXWHG WR LWV LQWHUIHULQJ DFWLRQ RQ PDQ\ NLQGV
RI LPSRUWDQW HQ]\PHV VXFK DV ZHDN DONDOLQH
WU\SVLQHOLNH HQ]\PH FK\PRWU\SVLQOLNH HQ]\PH
DQG DOSKD DP\ODVH LQ WKH JXWV RI LQVHFWV +RZHYHU
WKH REVHUYHG GLVUXSWLRQ RI ODUYDO JURZWK
SK\VLRORJ\ FRXOG DOVR EH FDXVHG E\ DQ HIIHFW RQ
JXVWDWRU\ UHFHSWRUV 6LQFH LQKLELWRUV RI GLJHVWLYH
HQ]\PHV FRXOG EH XVHG WR SURWHFW SODQWV DJDLQVW
LQVHFWV R[DGLD]RO\O +S\ULGD]LQRQH FRXOG EH
D SURLQVHFWLFLGH IRU WKH GHYHORSPHQW RI QRYHO
SHVWLFLGHV WR VDWLVI\ WKH SUDFWLFH RI DJULFXOWXUDO
SHVWLQVHFWFRQWURO
$FNQRZOHGJPHQWV
:H WKDQN WKH 1DWLRQDO .H\ 3URMHFW IRU %DVLF
5HVHDUFK &% WKH 1DWLRQDO 1DWXUDO
6FLHQFH )RXQGDWLRQ RI &KLQD  WKH
6KDQJKDL )RXQGDWLRQ RI 6FLHQFH DQG 7HFKQRORJ\
DQG WKH 6KDQJKDL (GXFDWLRQ &RPPLVVLRQ IRU
ILQDQFLDOVXSSRUW
5HIHUHQFHV
%UDGIRUG 00  $ UDSLG DQG VHQVLWLYH PHWKRG IRU WKH
TXDQWLWDWLRQ RI PLFURJUDP TXDQWLWLHV RI SURWHLQ XWLOL]LQJ
WKH SULQFLSDO RI SURWHLQG\H ELQGLQJ Analytical
Biochemistry  
%HUJPH\HU +8 %HUJPH\HU - *UDVVO 0  Methods of
enzymatic analysis UG HGLWLRQ 9  9HUODJ &KHPLH
:HLQKHLP
%RDUGZD\ 50 'XIIH\ 66  3ODQW SURWHLQDVH LQKLELWRUV
0HFKDQLVP RI DFWLRQ DQG HIIHFW RQ WKH JURZWK DQG
GLJHVWLYH SK\VLRORJ\ RI ODUYDO Heliothis zea DQG
Spodoptera exigua Journal of Insect Physiology 

-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH &DR 6 4LDQ ; 6RQJ * &KDL % -LDQJ =  6\QWKHVLV DQG
DQWLIHHGDQW DFWLYLW\ RI QHZ R[DGLD]RO\O
+S\ULGD]LQRQHV Journal of Agricultural and Food
Chemistry  
&DR 6 :HL 1 =KDR &0 /L /1 +XDQJ 4& 4LDQ ;+ 
6\QWKHVHV DQWLIHHGDQW DFWLYLW\ DQG 46$5 DQDO\VLV RI QHZ
R[DWKLDGLD]RO\O +S\ULGD]LQRQHV Journal of
Agricultural and Food Chemistry  
&DPSEHOO )& +RXVHPDQ -* 0RUULVRQ 3(  $
SUHOLPLQDU\ FKDUDFWHUL]DWLRQ RI DONDOLQH GLJHVWLYHSURWHDVH
LQ WKH SRVWHULRU PLGJXW RI WKH IDFH IO\ Musca autumnalis
'HJHHU Canadian Journal of Zoology  
&XL = +H ;  7KH SUHV\QDSWLF EORFNHU WRRVHQGDQLQ GRHV
QRW LQKLELW VHFUHWLRQ LQ H[RFULQH FHOOV World Journal of
Gastroenterology  
)R[3  Insect Growth Regulators3-%3XEOLVKHU/WG
+XDQJ 4 4LDQ ; 6RQJ * &DR 6  7KH WR[LF DQG
DQWLIHHGDQW DFWLYLW\ RI +S\ULGD]LQRQHVXEVWLWXWHG
R[DGLD]ROHV DJDLQVW WKH DUP\ZRUP Pseudaletia
separata :DONHU DQG RWKHU LQVHFWV DQG PLWHV Pest
Management Science  
,VKLPRWR 0 <DPDGD 7 .DJD $  ,QVHFWLFLGDO DFWLYLW\ RI
DQ ƠDP\ODVH LQKLELWRUOLNH SURWHLQ UHVHPEOLQJ D SXWDWLYH
SUHFXUVRU RI ƠDP\ODVH LQKLELWRU LQ WKH FRPPRQ EHDQ
Phaseolus vulgaris / Biochimica et Biophysica Acta
 
,VPDQ 0%  *URZWK LQKLELWRU\ DQG DQWLIHHGDQW HIIHFWV RI
D]DGLUDFKWLQ RQ VL[ QRFWXLGV RI UHJLRQDO HFRQRPLF
LPSRUWDQFH Pesticide Science  
/L - <XDQ 0 <X 5  Principles and methods for
biochemical experiment 3HNLQJ8QLYHUVLW\3UHVV
0RQGDO .$06+ 3DUZHHQ 6  ,QVHFW JURZWK UHJXODWRUV
DQG WKHLU SRWHQWLDO LQ WKH PDQDJHPHQW RI VWRUHGSURGXFW
LQVHFW SHVWV Integrated Pest Management Reviews 

0RUGXH $- 6LPPRQGV 06- /H\ 69 %ODQH\ :0 0RUGXH :
1DVLUXGGLQ 0 1LVEHW $-  $FWLRQV RI D]DGLUDFKWLQ D
SODQW DOOHORFKHPLFDO DJDLQVW LQVHFWV Pesticide Science 

1DJDUDMX - $EUDKDP (*  3XULILFDWLRQ DQG
FKDUDFWHUL]DWLRQ RI GLJHVWLYH DP\ODVH IURP WKH WDVDU
VLONZRUP Antheraea mylitta /HSLGRSWHUD 6DWXUQLLGDH
Comparative Biochemistry and Physiology  
4LDQ ; &DR 6 /L = 6RQJ *+ +XDQJ 4 2[DGLD]ROH
GHULYDWLYHV DV QRYHO LQVHFWJURZWK UHJXODWRUV V\QWKHVLV
DQG VWUXFWXUHELRDFWLYLW\ UHODWLRQVKLS ,Q &ODUN -0
2KNDZD + HGLWRUV  New discoveries in
agrochemicals  $PHULFDQ&KHPLFDO6RFLHW\
6$6 ,QVWLWXWH ,QF  SAS/GRAPH User’s Guide, Release
6.03 edition&DU\1&6$6,QVWLWXWH,QF
6FKRRQKRYHQ /0 /LQHU /  0XOWLSOH PRGH RI DFWLRQ RI
WKH IHHGLQJ GHWHUUHQW WRRVHQGDQLQ RQ WKH VHQVH RI WDVWH
LQ Pieris brassicae ODUYDH Journal of Comparative
Physiology A: Neuroethology, Sensory, Neural, and
Behavioral Physiology  
6ODQVN\ ) 6FULEHU -0.HUNXW *$ *LOEHUW /,  )RRG
FRQVXPSWLRQ DQG XWLOL]DWLRQ Comprehensive Insect
Physiology, Biochemistry and Pharmacology  
3HUJDPRQ3UHVV2[IRUG
6PDJJKH * 'HJKHHOH '  $FWLRQ RI WKH QRQVWHURLGDO
HFG\VWHURLG PLPLF 5+ RQ ODUYDO GHYHORSPHQW DQG
DGXOW UHSURGXFWLRQ RI LQVHFWV RI GLIIHUHQW RUGHUV
Invertebrate Reproduction and Development 

7LPPLQV :$ 5H\QROGV 6(  $]DGLUDFKWLQ LQKLELWV
VHFUHWLRQ RI WU\SVLQ LQ PLGJXW RI Manduca sexta
FDWHUSLOODUV UHGXFHG JURZWK GXH WR LPSDLUHG SURWHLQ
GLJHVWLRQ Entomologia Experimentalis et Applicata 

:LOOLDPV &0  7KH MXYHQLOH KRUPRQH RI LQVHFWV Nature
(London)  
:LQJ .'  5+ D QRQVWHURLGDO HFG\VRQH DJRQLVW
HIIHFWVRQD Drosophila FHOOOLQH Science  
:LQJ .' 6ODZHFNL 5$ &DUOVRQ *5  5+ D
QRQVWHURLGDO HFG\VRQH DJRQLVW HIIHFWV RQ ODUYDO
/HSLGRSWHUD Science  
:X & :X + /HL /  Compositions and methods for
controlling pests using synergistic cocktails of plant
alkaloids
863DWHQW
:XUW] -0 *XLOORW % )DJDUW - 0RUDV ' 7LHWMHQ . 6FKLQGOHU
0  $ QHZ PRGHO IRU K\GUR[\HFG\VRQH DQG
GLEHQ]R\OK\GUD]LQH ELQGLQJ $ KRPRORJ\ PRGHOLQJ DQG
GRFNLQJDSSURDFK Protein Science  
<DQJ '6 =KDQJ 47 :DQJ / 'HQJ % =KDR +0 7DQJ <;
7DQJ )  (IIHFWV RI WRRVHQGDQLQ DQG D]DGLUDFKWLQ RQ
WKH JURZWK GHYHORSPHQW DQG IHFXQGLW\ RI Musca
domestic Chinese Journal of Vector Biology and Control
 
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH 